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A 65-year-old male received external beam radiotherapy for localized prostate cancer. His pre-radiotherapy prostate cancer characteristics were low risk (Gleason grade 6; clinical stage T1c, with a prostate-specific antigen [PSA] of 7 μg/L). After radiotherapy, the PSA nadir was 0.9 μg/L. Subsequently, he developed PSA failure, with the PSA rising to 5.05 μg/L. A repeat transrectal ultrasound guided prostatic biopsy showed recurrent adenocarcinoma of the prostate in the left base. A metastatic workup was negative. The patient was treated with salvage high-intensity focused ultrasound (HIFU) as part of a phase II trial, using the Sonablate 500 Console (Focus Surgery, Inc., Indianapolis, IN). Rectal stenosis, needing dilatation, was noted. A suprapubic catheter was placed at the time of the procedure, and was removed at day 21.
About 1 month after the salvage HIFU treatment, the patient developed symptoms and signs consistent with a prostatorectal fistula, which was confirmed endoscopically. A urethral Foley catheter was placed to attempt healing by conservative measures in the first instance. The fistula did not heal with conservative measures alone. Unfortunately, the patient developed PSA recurrence during this time period. Metastatic workup remained negative. The patient was reluctant to have a defunctioning colostomy, and continued with Foley drainage. After extensive discussions over the various options available for treatment, the likely consequences of previous radiotherapy and HIFU to the pelvic tissues, and the possibility of residual adenocarcinoma impairing healing, the patient underwent a cystoprostatectomy, formation of ileal conduit, debridement and repair of the rectal defect, pelvic lymph node dissection and formation of diverting sigmoid loop colostomy. Intra-operatively the prostate was not palpable; dense fibrotic tissue was noted between the bladder neck and the urethra, in the region where the prostate should have been located.
Macroscopic examination of the cystoprostatectomy specimen revealed a fistula tract in the posterior wall of the bladder. Careful dissection of the region, where the prostate should have been located, revealed fibrosed seminal vesicles and dense fibrous tissue. No prostate was identified. Microscopic sections of this area revealed atrophic viable seminal vesicles and dense fibrous connective tissue with no benign or malignant prostatic glands identified. The dense fibrous connective tissue showed reactive changes including fibroblast proliferation, neuronal proliferation and chronic inflammation ( Fig. 1) (Fig. 2) . These changes would be secondary to the prior treatment. There was no evidence of residual cancer. No evidence of malignancy was noted in the pelvic lymph nodes. The patient made an uneventful recovery; however, he has not undergone colostomy reversal as of yet due to anorectal manometry findings which revealed impairment of internal and external sphincter tone. This places him at higher risk of fecal incontinence. Serum PSA levels following cystoprostatectomy have dropped to 1 High-intensity focused ultrasound is one of the minimally invasive treatment options available for localized prostate, with reports of its usage initially focusing on therapy for benign prostatic hyperplasia. 5, 6 Previous reports on the histopathological findings after HIFU have noted coagulative necrosis with sharply defined margins 7, 8 in cases where the patients underwent primary HIFU followed immediately by radical prostatectomy. Van Leenders and colleagues performed unilateral HIFU followed by radical prostatectomy, and noted mostly necrosis in the specimen, with electron microscopy revealing disintegration of cellular membranes and organelles. 9 However they also noted prostatic epithelial glands in the HIFU-treated area with no evidence of necrosis, raising the possibility of incomplete treatment; these glands did not express cytokeratin, 8 which is normally indicative of severe cellular disruption. 9 Recently, there have been increasing reports of transrectal HIFU as a salvage treatment after radiotherapy failure, 4, 10 however there are no reports of the intra-operative findings or histological changes in the prostate, which have been both irradiated and treated with HIFU. We noted, intraoperatively, that the prostate was not palpable, and this case illustrates the intra-operative difficultly that may arise for surgeons who are embarking on prostatectomy after the patient has failed the combination of radiotherapy and HIFU. Our case, in contrast to the aforementioned cases, showed dense fibrosis histologically, with no evidence of viable or necrotic prostatic glands, indicative of the likely severe biological insult to the prostate from the initial radiotherapy with subsequent HIFU. This case serves to illustrate the fine balance that exists between obtaining a histologically ablative prostatectomy and the complications that may ensue.
The management of patients who develop PSA failure subsequent to primary radiotherapy with salvage HIFU is uncharted. There are no case series reports in the literature of radical prostatectomy for this group of patients, leaving minimally invasive options or androgen deprivation therapy as the preferred options. One possibility is the usage of repeat HIFU, as described by Murat and colleagues, who reported treating 27 radiotherapy failure patients with a second session of salvage HIFU. 10 Longer term follow-up is needed to clarify the outcomes for this group of patients who develop PSA recurrence following primary radiotherapy and salvage HIFU. Our pathological findings suggest that the PSA failure following salvage HIFU was likely metastatic in nature; unfortunately, there are currently no diagnostic tools which are sufficiently accurate to confirm this when serum PSA levels are low; the dilemma remains for physicians as to whether to offer definitive local treatment or whether to offer systemic treatment in the form of androgen deprivation therapy. Newer modalities of imaging, such as magnetic resonance imaging with superparamagnetic nanoparticles, 11 may facilitate the detection of occult metastases in patients being considered for repeat salvage therapies, although it remains to be seen whether these techniques are widely adopted in clinical practice. 
